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^ ^^Hr ^IH ^rtb ^l^flS. m]-=7fl ^5|<H Cu 2+ S^r Zn 2+ 

3H^*j-lM3 RNase^ *i*fl*Hr Jl4# ^* ^ ^ 

^ S.^^- 3Hr Bl^7> ^>7l IS- 3.^5) ^ Cu(II) ^ Zn(II) -fM 

-frJL^^S. #-frW ^JlS. *Kr ^>7>1-^-^ 2^1^, °lt 

7fl^-7Hl #5^* *>fe ^#3} 7>7>^^ S^*^* *fl*«l*. 

<33"«H 1> 

°l7H +27>S1 Cu SEfe +27>£) Zn°H, L^r m *I3 €^ ^* £fe 
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x}7Y£^^ ^ °1» °l-§-tr ^>7>1-^-^ S^lHAgent for the 

Control of Gametophytic Self-Incompatibility and a Control Method of Gametophytic 
Self-Incompatibility Using the agent} 

^ 2^SRr ^rtr , ^4 #*fl*r>fl^r *fl^H ^€ Cu 2+ 

s-ol^ RNaseS] ^X\^ x}7\ sHgr°fl s>\& *r 5£fe Cud I) Srr 

Zn(II)^ -fM^Sj-^lr-i: -^-Jl^^S. ^IrS}-^ 2:^1 ^ °1» °l-§-^ 

*<H 7}^*>CK o)^ ^o_S. ^1*H ^ #3HH tfl-?-^ -^l-*^r fi"m ^^fif 
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<3> 7\7}^^2\ 7}^ ^«^r ^2:3*1 ^^IM 

RNase7> *)-§-*M *}7) sH^S^ 3.^3 ^=Sfl ^l^Kr *M $r 

x}7) 0 j#°l Q^^^S-^ 7*}*^ ^*Kr rRNase^l ^ 

sj-3|5)7l ufl^(| *1-«<M*1 tiW ^3-2-3. ^>7l aHM *r 

^-6\] ^7K«) rRNase^l <8^-g- nfi-g-°fl o. 

3. ^^4. Cfs sr^ofl ^Tfl^fe ^(Spr) 2^1^ **13*r 

RNaseS ^r-§-*Rr -^M*l ^7> x>7] 344 3i=Rr ^^1^1 #7l ^7} shg-^ 

rRNA-fe- RNaseS.^ ^l^l Sl^r *r JHMM ^1^1 3 #3 -2-3. *L*§sM ^ 

7>^tb 3^.3. o.S. <£3^ Sltf. 

<5> t^-sH, q%Si] 7}7}^^-^ 7}*5-z>\7\) *Kr ^Si^-^o^ RNase^ ^43- 

^ sa-a- ^4- ^-7>*ai-^ *Hd* s^^- ^ sa^-. ^€ ^ 

^S.^ -Xj^-s} "^7Ht^^<H| «l*Kr RNase^ Cu 2+ , Zn 2+ ^ ^ o^ofl 

4*1) *|*B€^ *HJ°1 £3*1 
<6> ^"71 a>^^ 71^3 *H , 'S^Kr tflt!: 1 ?!^- ^fl^ ^|2001-0089155i^^ 
Cu 2+ gc^ Zn 2+ ^ o]^ ^7l<*^§- RNase4 *W|3 ^7>^^^ 
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c7> ^. ig-^l-ou <2}*j) Ai#€£M 7flA]^ tflt!: 1 ?!^- ^ ^^J*. ^1 2001-0089155^1 

fe- sj-^s^-s-o]^ RNase^ *Mtfo3.*l ^3. 

^ o]^ Afls^- 7flufl^6.S.^ Cu 2+ SE^b Zn 2+ * "^^r A}-g-*Hr ^-fr *IW 

^^r» °cM^ T 

<8> ziajM-, ^o] sf^^-^-o]^ RNase^ z\n*)7}7) Cu 2+ Zn 2+ 

^ 5L^-*Hr ^-7]^* A>-§-^ Tj^ofl^ ^# ^-7l<gol ^Slfe 4r5L7\ M\SLX\ 

nfl^ofl ^75}^ JL^7\ ^JsL ^S)7l^l A^ol ^IL^ o>^^ Jl^ iE^r 7^*} 

rf^ t^o] o^rf. o]^ 0)75}^ ^^^ £7 > Aj-tfl^ ^-g- ^ 

tfH^ Ji3f7V ^£7> ^H. -Ms. *I-7HM^3 

<9> o]o)1 ^1-^1 ^iflS. If£7ll Cu 2+ 5E^r Zn 2+ « < 3"#^S-'H $r 

^3}_sol^ RNase^l ^*fl*Rr tfl^l <S^r ^ 5^ ^7}^^^- 

*H**Hr3| Cf^- &t}. 
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12>' ^-uj- o^T-o} ^ 3fe e|^7> *>7l IS. S^S)^ 

Cu(II) Zn(II) -a-7l^- W §^- ^--fr^ ^ x>7>!-5}-^- 

13> [Sj-^ 1] 

:14> o}7H M^r +27>^ Cu +27>^ Zn^H , L£r ^*Hr ^H3* £^ 

:15> ^tb, ^l-M- o]^-o| 3ffe 5l^7> <$7] 1 

5L Cu(II) ^ Zn(II) ^71^^-1-^ -frJL^S-iLS. IH^Kt ^-M.* 7 ^ 

cie> o}^- ^ ig^-g; j±r}- ^l^Ml W 2*=h 

ci7> ^-^oflA^ ^1-^ ^xflofl jjB>3.7fl Sl-^S^-^- 0 ]^ RNase^ £4 

» 3£r ^Al^V ifloll <g^- ^ Cu(II) S^r Zn(II) -R-7l ^tl:^ 

<18> ^-7] Cu(I I) Zn(II) *7l3-3W§-8: *MH *H"*1 *13(KK) * ^ 

lipophilic)^ ^sM, *|if|4H Cu 2+ 3ifc Zn2+ « o v^o.^ sj-^s 
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*H3.S1 bbV€- ^» -ft-H^M ^tH x]^ €^ ^ 33:^ Cu(II) 

5~ Zn(II) -fr7l^^-#^r -R-^^JlS. 
:19> A ^6fl 4^. Cu(II) Sl^r Zn(II) -8-71^ <U^£r IS. ^ & 

20> <^--8}-^ 1> 
=21> MLn 

c22> <^ 7 ]A) M^r +27>£) Cu 5E^r +27>^ Zn<>H , L^r ^*Kr ^ ^ - 

7>sKDeprotonation)7> -frol^CKa *°1 20 o]^) 4M§« *§BfN ^ 

<24> ^7l^b s-^^r e)^>=^ 7^-4^-SKCarboxyl ic acid), -fi-7l-M^V 

(Organo-sulfonic acid), ^^^(Organo-sulf inc acid), -fr7l^#(0rgano-sulfenic 
acid), -B-7ltl^:(0rgano-phosphonic acid), iM£7>s^#(Thiocarboxylic acid), 1M" 
(Alcohol), Hl^(Thiol), ^(Phenol), ^^(Tiophenol), ^H-J(Oxime), 
(Sulfonamide), ^S^^ ^(Sulfonylurea) , o^l^dmide), ^Hl^Hl^o] ]= (Acetoacetate) 
HL^ ^^L7>MV^olB(Thiocarbamate)^ *^7]<M 3W Wr^ 2 )*^. 

<25> oH, 7>=4^^^r #3.3.^1^, ^#s.s.oH1h^>, B^tssoHl^, 

E^f s_ $ _H 0 mEA> i #e^#^, ^(lactic acid), o}3lH>, *f-*)m±, ^1 

Bj-o>aK>, ^31^, ol^^efl^AV, «t<+^#, ^IKi, p-t-f-SKKp-toluic 

27-9 



102^^5302 #3 ^V- 2003/11/19 

acid), #341, °^"d, nyk<Q-^, tf^^V, ^3|<^4h €-3l?Vl^4V, 

cqxf, v\^X\o}^^- > ofls.Alo>Afl^AV, 2-^l€^^^^^, ^1^1 ^H^, 1^1°H1H^, 

EA} i s()^.Al6]-4H^>, A] Sfl 4=- A] ) o}*\] ^ , (4-^€^*T*l ^MlB^. 

2-ofl^o|l^.AloHlB^, 2-(2-^|^Hs.Al)6jjs.AloV^llH^:, 2-(2-<fl^H^)6fl 
^olAjlH^, 2-iWX|H3.sl*4h 2-^l^-AlHS.5£|^, 2-= 3.^*1 H3.3i| 2-o}^S.^r 
aIH^^av, 2-^^1=3.31)^, Jffl^-AlHS-S?^*!:. ^^■AlHS.sq^, 2-(4-«H^H^l) 
gg^fA>, , 2-(2-^l ^] °\] ^) ) ^ , 2-(2-<^aH^1 ) 

££3]^}, 2-{2K2-^aH^1)<^*1}H^^£, 2-{2-(2-^l^Hl^l)°11^1>=S5i)^: 
a> > bI^^s-aIoHIh^, Bj^S-ATcV^eAV, T^sd^AlaHlB-S:, 2-^1 3_vQ{ 4S-a] -8r^ , 

2-Bl _$.<>]] S-Al 2^3] , 2-B) ^ , 3-^^1^=33*1^!:, Wj- X\ 

3-Bl^^-AlH^^, N,N-^tfl^o>nl^o>AflH^>, N.N-^m^^];, 2-(N,N-^ 
^m d M^) = 3Sl^h 2-(N,N-^^m^l^) = S.3tl^, 4-^l^-A]tffl2:^^: ( #B]^h ^ 
^(citric acid), ^-tVCtartaric acid), EiyrAC^m^^cV^Bfl^oHlH^:) , **ih 
^3l$}#, ^MK succinic acid), ^^a]. HJtivtHH ^ 5£^. 

<26> 2E, -ft-^^Kgr *fllH3€-£, aflt^^h = 3^^V, ^t^^h €€€^h ^ 

^lli tM^-S-^h 4-*fl^-*lHM^4*, 4--&1^a]^1^1^^, 

^(a-DiiSAl^a/D^^^AV, 4-(2-^^lofls.Al)^I^l^^, 4-{2-(2-^aH^HH1^1} 
afl^^, 4-{2-(2-^l^Hl^l) c> ll^l}^l€€^^, 4-°ldfc. = 3.1l<?M-g-g-*>, 2,4,6-HsHl 
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a7 > -^-71^^^: Eil^M, ^m^^, ^! 

nfll^-th M^^, 4-^1^a]^1^1^^aV, ^l^^^^l-M^, 

4-(2-^^ofls-Al)^l^l^X} : , 4-(2-<i^H^Al)>M^AV ( 4-{2-(2-^^ofls.Al)611s.Al} 
«^€-*h 4-{2-(2-<Hl^H^lH^]}«^^h 4-ol^H3-^*M"£ : £^ > 2,4,6-HsH 

<28> ^, -B-7]^5ffl^ *|1 ^m-M^, H^^M, ^-t^SKh ^ 

4-(2-^*H^l)«^4h 4-(2-^^H1s.a1)^1^1^I^a] :) 4-{2-(2-^AH^l)< : >fl^H} 
M-i^-th 4-{2-(2-<^AH^lH^*l}€^€4h 4-ol^S^^-M^, 2,4,6-HbH 

<29> ^IlitHHr p-^)^l ^1^, o-3i«, m-aiefl^, efl^m 21^ 

^"8:, ^"4#, cfltt^r, 2-<^im^^, ^^Pil^, 2-3)] 'd^m-i: 3- 
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102^^^5302 

32> 2£, *7\<&&* ^5L-5L^>, = 3.^>^<5h 

l-oH^m^^^V, HHi-Hl^Iii^J, ^ES^iil^i SEfe tert- 

S Cu(II) Hit Zn(II)^ -fr7l^«"* <£»m°!L <£B\*d ^^(Tetrahedron 

1984 , 40, 1623)4} ^ ^}A) ^ , *£H^(CuO) 3L*= -V^>^(ZnO)^ B) 

^ 1:2^ -i- 4^ ^-^(Dean-Stark) °1**H * 

34 > bRV- <q m q qjg<* tr^ ^-71 4^ Cu(II) ^ Zn(II) 

PKa *ol ^4- t*«otti(Eta&0* A >^>^ "M^W 5,104,997)011 * 

=35> Stb, ^4^i>, *7Ul«b M- *M ^rfl^^S. PKa *W ^ <>1«3 « 

* %^Bl(CuS0 4 ), ^^^(CuN0 3 ), *^^(ZnS0 4 ). ^r<3(ZnN0 3 ) 

«*> * 7 14W «>4 ^o] 3 as #€51 oi*^ *4<* tm* 1H§ 

M * M ^(11) 3Lrr *>*<II)^ *7l^1Hr# - ^ ■ °^ ^ 
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37> 



1«*1H n£ 1*1^} *4*aA1 ^*^*- n ° ] 10J * 7lW 

* + , ^, 27>^ a^S* 4«« Cu(II) Zn(II) -fr^SHTOM 

14H „ol 2 oWd -fr^WNM*. Cu(II) afe Zn(II) -fr7l***M W« *^ 7 > ^ 

a t»* an* *W ** *** ^ V - 7> 

* **W 1* *7l*HMHM ^7>*|<lsl <>V*HM-. SL*r *s*L °1 

£ ^ -fM^SHH*-* Cu(II) I£fe Zn(II)^ W^fe ^ ;« * 

M M-^fe *m^* *«M ** *l** * SJl *^ 

<H Cu2+, Zn2+# m^aAl RNase^ *4* *M*fe Cu2+, Zn2+ A 

4 w>hji o.s. ^1-^ sfltfls. *r SlXl ^ t ^- 

» xt^, £ *Hfr *7>**1M i=Mfe C ^ n) ^ Zn(H) 

^ +7WW . AVfr^^E CU 2+, Zn2^ MS* A>^-tb »1*V^ W> 

30^, tiffl 7 > 7^ ^ **** M"*^ **** ******* S ^ * 

f7 l^ W o.^«O.S *fr*R? 4*4 *7H»1M **** 7fl^7H 
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cf. Cu2+, Zn2+2l ^-7l^(ZnS0 4) CuS0 4 )^ ^ 5l£r <£7) 2:3 

5-7^ *H "A I4t l°lr Si^fe tfl^oi ^o^. o]^- x% 

* Cu(II) Zn(II)^ ^7l^tf# *VMfe ^ Cu2+, Zn2+^ ^-7}^^ a>-§-^ 

Cu 2+ , Zn2+ol tftfi*} 6.S. ^#$1 ^€ ^ ^ * 

^€ Cu 2+ , Zn 2+ 5L 1~2^ 0 W1 Jl^^-S. tflA} S) 7 ] 

_g-o] 7^ ®7] ttfl^o]] -fi-7]zJ-3|-^-«-Sl ^5.7> 0.01mM~5.0mM ^-3E.# £fe *r-§-°-S-§r S-M* 

. <>l3}-8r Cu 2+ , Zn 2+ ^ ^7]<*-^ A>-g-^ 0.5~l,0mM^ efjr 

♦ °) *SL*H*\2tx\ Jf-^mLS. <$*m :&°lfe 34fe °Fr tflS^^l 

•14. 

^-714 ^ ^<hi oj-^ ^§cq >q-7>*sHHd z&AQ ^ fe:& ^^Ml 

*^7> tfl^l HB>^ ^Hfl AV-g-Sl^ CU 2+; Zn2+^ ^7]<*<3] ^-g-^^r 

PH 4.5-5.5^ AVAJ^- sjal Sl-i: ^ ^#^1 ^l^S. Jl^^^S. ^=1*1 ^r^l afl-g- 

<^5l 7H ^7>## ^7>5- ^- 0 J*>^ ^l-^fl ^ 
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47> <v£-f ofl 1> 

:48 > ^S. A>52f^ 7>7>1:5^^ 2:^^:^^(5)-^^-^- 0 1^ RNase) 

:4 9> ^S. A>3z)-^ s}-^ 2:3) l g ofl lOmM *1*H-H^(PH 6.0), lOmM EDTA, ImM PMSF, 1%[W/V] 

^^(polyvinyl pyrrodine)-^ tH3€ ^7}^ ^ ^> ^ 

*M 2^*13* 2^1^ 40% %^<3-2.^-^S. ^SHMMW 

^Hfl: 12,000 Da ^l^V)^: °l-§-«H 5mM ^r#-8-^^l^ RNase 

%^o] ^r^€ RNase^ #%^5^r 295,000 -fi-^(unit)<>l $X^r. 

<50> <^-?|^] 2> 

<5i> ^r^^^ll^ SH^2*]-^-°]3 RNase^ 

<52> #7l ^<*ll 1<M sHrS^-^l^ RNase 0, 2, 4, 6 -fr^Cunit )^§: -$13Nj*H 

^7}^- ^ 2S°C*\)*\ 24^]^9l 'SKPt^H 7}7l 3^-8: Bfl^W. °H, ^ 

^.o]^ 7 ] sH^^-^H RNase* 7>^1 cflS^^ ^^MH^ 

Ji5*^, -a^S S|-^^-s.o]^ RNase* ^7>^ 3*1 3 3" 

oi^j- ^ &&c|-. -#7HH A}--^ s^-^ ufl^lfe 20mM Mes-K0H(ph 6.0), 0.07% 

Ca(N0 3 ) 2 -4H 2 0, 0.02% MgSO^^O, 0.01% KN0 3 , 0.01% H3BO3 £ 2% r3iiS o^o^ 

<53> <^ti°fl 3> 

<54> RNase^l *i*fl 
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S5> #7l 2ofl^| 0.4 -fr^(unit)^ RNase* A>-§-tb -ti^MI^H 
^71 2. H M-^^ ^lWtirSl 2.0mM ^-g-^-i- ^7>tb ^-f^h 

-g- %#<>}<3 2.0mM ^7>^r ^-f , g ^-7>*a|^ ^7}*M ^ ^-f(tflS 

tflSjH RNase^ «]S^H , °1» ^Sl^l JfiwM ^ y fl*13 
(Optical Density)^: ^^*>^^. 

<56> [3. l] 



i *i*n*fi aa . 

6fl^Aioy*m*> ^ei(m 


0W2.0mM) 
0.71 
Q.73 
0,75 
0.77 
0.70 
0.64 
0.66 
0.62 




2-f2-^mAion^-An6n^Aiov>misAV ^ 

2-f2-^S.^Alo(|s.Al)o11^AloMl^^V o>o^ 

2-4 2-( ^ Al ofl ^ A]-) 6|] jj- A] >Qll ^ Al Q\M\ ^> ^>V^ 


0 69 
0.67 


2^2^2-^n^-Ai<^mAn6 1 i^Anon^.Ai^i^A> °\<& 


0.70 




2-^^Al^^H]^-^ 


0.73 


2-ofls.A]^^5H^v oV*l 


0.72 
0.75 


2-^^,^ Al ng-^V <>><?! 

2-f2-^^Alon^Angg.^^-A> oyoj 


0.61 


2-(2^mAlofl^-Angg.g|^-A> e>yoj 


0 63 


2-(2-C2-^l ^-Al 6fl ^-Al )6fl^A]>^sl^v oy^ 


0.62 


2-<2-r2-6n^AioimAn<^n^-An^^-a.AV <>y<a 


0 61 


4-(2-^i-&Aion^-An^n^^^AV o\<# 


0.72 


/t~(2-6fl^-Alon^An^l^flAjj£AV ~-gUH) 


0.69 


4 ^2-(2-tHi^-A]ofi^An^i-&An^)^i^^A]. 




4^2-(2-o]l^-AlomAl^]^An^^^^.AV 


0.71 


l-^a> oy<g . 


0.73 


^^a> oyoj 


0.75 


0H1^A> . 


0.71 




0.69 


nfl^V^^Ai- 0 y<*i 


0 70 


^1^A> 
^l^lAi^.A> oV9i 

gg.5^-^A> <>].<$ 

M^-gl^-AV ^el(ii) . 

^-Ej^^V qV<?1 

^ei**v ?g](in — 

--if-ia^A> oy<$ 

%av o\<*\ 


0 T 72 

I 0.74 
0.72 
0.69 

0.68 
0.77 
0.73 
0.72 
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^ 7|->Ht4«^ *HM*1 ^ 7 >^ 3^fe *KWMM§ 

tfl^ofl ti]«H OD^ol ^ flfel*, *lfe XKWMMi ^«fl^|7> ^2^- 

AV-g-^ ^-f<4 ^>7>1-^-^ *WlsL ^-7l<*# A>-g-t!- ^4" 

ENase^l *bS-* £fe^fe 3^ ^ * ^ '^HtW^ *W1 

<59> <^^H1 1> 

< 6 o> tfl* ^S^-^-^l^ RNase^ %^ Jl^ S^tl 

^2j*H €^ ^W^*), 37fl 7^2:71(^-2.^ $-$71 : ^7fl °l*l) f 7fl^7] (^7^1 
), 7fl^7l(^7ll 5-~y*S\-7])2. q-^rul ol#^ 4Al €^ 1^3. ^¥^^1 *M S. l4| 

l+Bl-^ ^#S1 %^ Al7l^l ^ 9*1-11*1 AH *0 *13*|-£ t K ^ 

fe O.lmM *5i^ ^-M* **7l» A>-g-*H £2 flS *M^5^, Cu2+, Zn2+ ^M<^ 
^ 7 ^gj.^ ^ol* ^-^^^.71 ZnS0 4 , CuS0 4 fe S-t l.OmM -g-^-§: A>-g- 

.^4. ^<Mfe 25711^ ^71(a>4si 
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62> 2] 



7flsH 71 \*1*M1 


2-*H«H 


^Bl(II) 




2-{2-(2-^ 
Al}HS.^-gr A > 


2-{2-(2-*m 




♦a 


2,71 


?>7B jj a 


0% 


0% 


0% 


0% 


0% 


> 30% 


> 30% 




?V7H e«g *! 


0% 


0% 


0% 


0% 


0% 


> 30% 


> 30% 






0% 


0% 


0% 


0% 


0% 


> 20% 


> 10% 




°>7ii 4<a # 


< 10% 


> 10% 


< 10% 


< 10% 


< 10% 


> 10% 


< 10% 




?V 7 fl 391 * 


> 10% 


> 10% 


> 10% 


> 10% 


> 10% 


< 10% 


0% 




V>7fl 291 ?! 


> 50% 


> 40% 


> 50% 


> 50% 


> 50% 


0% 


0% 




?>7fl 191 *) 


> 60% 


> 50% 


> 60% 


> 60% 


> 60% 


0% 


0% 


iM 


?V7fl #91 


0% 


0% 


0% 


0% 


0% 


0% 


0% 




?>7B 191 3 


0% 


0% 


0% 


0% 


0% 


0% 


0% 




hhZj 291 s 


0% 


0% 


0% 


0% 


0% 


0% 


0% 



«3> #71 3E2<fH *W t±o\ ^£.^-^6]?$ RNase^l *1*fl*H=- £r ^ 

■fr7)3*SH-W§r* *M 3:71 1~2^ £H ^\^% n 40% o)#4\ x}7) SHfrofl 

,64> 4^, £ ^7fl ^(^fl 1~2<H 7>^- JL^^^-S ^ 

-g-^ fcsq* ^^Si^l, olfe Cu 2+ , Zn 2+ 2} ^7l^(ZnS0 4> CuS0 4 )3 t^fl 5 

~7<£ #(jL<8r ^71 a^ol -fr^S)^ ^-fH ^Sl^-i: nfl ^2: 

<65> ol ^. .g- ofl ^ Cu( 1 1 ) £^ Zn( 1 1 ) ^ -8-71 2}-^l-g: a>-§-^>^ ^ -f^ ^ Cu 2+ , 

Zn 2+cq -71^* A>-g-^Vfe Cu 2+ , Zn 2+ <>1 #tfl^ o.s. *al -*HM ^IvflS. ^€ 

<^W^ ^ -3*^ SfliflS «^r« Cu 2+ , Zn2+£ 1-2^ Sflifl^M JL^-^^S 

27-18 




#^ 2003/11/19 



:66> <^A|ofl 2> 

:67> ^S. A>4ofl tfltb X^HtJiWa 2:^ ^ 

=68> *}7>s}-^ 5%) A>4» -n-^^AS. #^^r -St 

~2<£ €H *5L%3. &f-^tt\r3L 15°^ SA>^H ^ 

*>7l 3E 3°fl ^Wflfl^. ©H. JHJlM, 

o MH1 o^v i4t £41^^ , *a *V*N*I 3*°<l^ *l*K2-3. 2~3^^1 7fl 

*]E)X|7H 7fl5l-€ f^J^t tfl^^S- SAH>^4. 

<69> [3. 3] 



9_ pfl a- Al ofl ^. Al oMl E A> 


1-QmM 

> 60 % 


O.SOmM 
> 60 ft 


O.lOmM 

> 60 ft 

> 60 ft 


0.03mM 

> 40 ft 

> 40 ft 


O.OlmM 

> 10 ft~ 

> 10 ft 


^Ai 0 tig-AioMiBL*y gig 

2- oil * Al oil Sj- Al oV^l E AV^-Sl (II) 

{2-(2-^ * Al ol] H 4*1 } 
oMlBAV o\<$ 


> 60 % 

> 50 % 

> 60 ft 


> 60 ft 

> 50 ft 

> 60 ft 


> 30 ft 

> 60 ft 


> 10% 

> 40 ft 


0 ft 
> 10 ft 




> 50 ft 


> 50 ft 


> 50 ft 


> 30 ft 


> 10 ft 


2-<2-(2-nfl^A|ofl^.Al)0ll^.Al} 


> 50 ft 


> 50 ft 


> 50 ft 


> 30 % 


> 10 ft 


H^-sq-PrAV oY<A 
= S.itl^-AV ©><?| 

a& 

£3^3: 

?i*«frJM 


> 50 ft 

> 50 ft 

< 10 ft 

< 10 ft 
0 ft 


> 50 ft 

> 50 ft 
0 ft 

0 ft 
0 ft 


> 50 ft 

> 50 ft 
0 ft 
0 ft 
0 ft 

> 50 ft 


> 20 ft 

> 30 ft 
0 ft 
0 ft 
0 ft 


> 10 ft 

> 10 ft 
0 ft 
0 ft 

. 0 ft 
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70 > #71 3.3*\)*\ SLSr * SH^-^l^ RNase^ -fr 7 l 

O.lOmM ^5LJL 5*7l *4 i7l0&>« 1-2*3 £H ^ 50~60% o) 

c71> 3> 

<72> ^-S. ^ ^*fl ^ ^ 

<73> ^ «ig£) A>-£.^- ttfl ^ ^<?l*>7l $W ^3. A>3f 

^ 7fl-5W7H ^ ana-** ^5L^5L <2*H ^ 

♦ 2*>*H ^ ^4* *> 7 1 a 4*11 tWxfl&l}. °W. ^ ^Ml^q- %^>}<3, 

r^ja <>H^ ^e)» *>*1 (^^H ^ ^-§r# wls^-o^^ ^ 

^ ^aj^i ^ ^» 4>*l 1* «Wlte iM*Mtf l^fl *HH>1 ^ 

*| 2 ^ ^7> *M|*M 10% #^*>^ 3-^* ^ U 1*H, ifr-fl 

*M 30% <>1^ #^*Kr ^4-* 4^ ^*fl7> 50% ^ 



<74> 
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H*}: 2003/11/19 



IS. 41 



I.OmM 



5-QmM 



_Q_ 

5 



20.0mM 



1 



1 



5 



* ^e|(II) HL^r *>fc(II)*l 5.0mM W ^](^ 
l~2«3 #H *M«*I3-S: ^^^1 ^ 

* ^ ^l^fe tfls^ ^BKII) SSr ^(11)^ 

^tfl^o.S. PlW^J IH^ ^ 5.0mM 35.3 Jl^^^fe 



<76> 



<77> ^% tiflofl tfltb ^7>*a^^ 
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? 9> [3. 5] 



5302 



^ <£x\: 2003/11/19 



ai ofl * X | oy^fl b *v?a (II) 



l.OmM 



> 40 <h 



> 40 E 



s-f s. a] q<] ^ a^ g g sfl ^-av o>oj 



> so a 




0.50mM 



> 40 <h 



> 40 % 



> 40 % 



> 40 % 



0.25M 



> 40 % 



> 40 % 



> 40 % 



> 30 % 



so> S 54H ^ £°1 ^^-^^1^ RNase^ *H*I* * ^ 

4* *M ±7l(*MI 1~2«*)4I n 40% oUM fe* A?] ^ 



c81> 



<-*jA]ofl 5> 
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54> [S. 6] 



2003/11/19 



Ofl ^ A] gjjfl E A>?gJ (II) 



?.-(2-nll H-A] ofl g-Al ^1 SAl old E *> o>gj 



LAionmAnoii4Angg.gi^-A> 0 >^ 



9-l9.-(2-°« ^Al oil ^Anofl ^Al > 



^-a(ii) 



l.OmM 



> 30 % 



> 40 % 



> 30 % 



> 30 % 



> 40 % 



> 30 % 



0 % 



_0JL 



JLiL 



0.50mM 



> 30 % 



> 30 ft 



> 30 ft 



> 30 % 



> 30 ft 



> 30 ^ 
0 % 



0 % 
0 % 



0.25mM 



> 30 % 



> 30 % 



> 30 % 



> 30 % 



> 30 ft 



> 20 ft 
0 ft 



0 % 
_0%_ 



«5> # 7l a qc$x\ ^ tt><q- £o] $.^2~^-Wr°}zH RNase^l *i*fl*Hr #^^1 ^ 

7fl» ^ ^MC^H l~2<^)*fl *)^* *H 30% *>7l JHM ^tb 

-r^°m. ##3*} -i^^- *l^Kr ^ <&*M ^ ^Hl 

oflA^ o^re)^ ^£ 

<86> ^ 7 )iAl RNase^ 7^«fl^ ^-^ 

J§-AH OH- A}^*) 71)S|- ^7l(^7fl 1-2^^)^ #5L^SM| *>7> 



< 87 > JL^ Jg. ^oflA-^ £o] ^(11) SL^r ^(11)51 -B-7l^SWI--i- W^T^ 
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nj-Bj-A-l i£^<q SH^^-^H RNase^l ^«fl*>^ t^UI) S&fe- ^(II)^ 

^i-*fl» ^^h^ ^« 4 s smi s)^- 
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1021 B5302 



* M „i44 4« «*4 W ^^- 7 > ^ € * >7] W 1S **** 
Cu(II) ^ Zn(II) WW ****** WW ^ W ***** 

<3*H 1> 

ML n 
l^T^ 2] 

^ H fl6H. ^7] **W 1*H nol 1* Cu(II) S=fe Zn(II) *7l**W* * 
M*o S **** **** ^ ^7>**^ 
[Hi 1 * 3] 

m an. ^ *«w ^ nCl 2o1 * oj Cu(II) Zn(II) -fr 71 ^**** 

****** W«W. *« A ^ ** WJ ** **** 

7>, h* «&a oi*oi ^7>^o S ««« *m *ww *w* « 
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5] 

*8t^- l«fl Sl^H, *13 «JM *H3* 2l^7> 7>m^-^(Carboxylic 
acid), ^l^-g-^COrgano-sulfonic acid), ^7]^-tf (Organo-sulf inc acid), -fr^^ 
(Organo-sulfenic acid), *7l<^0rgano-phosphonic acid), ^A^i^^tthiocarboxylic 
acid), ^(Alcohol), E^(Thiol), ^(Phenol), B^l^CTiophenol), ^(Oxirae), ^ 
0^1 = (Sulfonamide), ^^(Sulfonylurea) , °l*lE.(Imide), oM)£ 6 MI3M^ 

(Acetoacetate) ^ Bl^^Hl«=>lH(Thiocarbamate)^ *1§7l4H **SL3, ^ ^ 

6] 

cu(ii) afe zndi) *7i WW* ^Mft^s. iHKKr 4*** 

<S|-«M 1> 
ML n 

7] 

6ofl Cu(II) S£^ Zn(II) ^^l^ttl ^-SLsL A>-g-*>7lM- 
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13 W 9] 

3^ 8<^1 $X°]*\, *r-§-^#£) ■fr7]2q-^# ^£7> O.OlmM 5.0mM^-ir ^3-2.3. 

10] 

6 6fl ojoH, ^-71 ^H3* £fe Bl^7> ?y=^4KCarboxylic 

acid), -fi-7l^^ii(0rgano-sulfonic acid), -f^l-M^&COrgano-sulf inc acid), -B-7l^^ 
(Organo-sulfenic acid), *7l<^K0rgano-phosphonic acid), i^^iiL^^KTbiocarboxylic 
acid), <&#(Alcohol), Bj*(Thiol), *ll Phenol ) , ^^(Tiophenol) , ^(Oxime), ^ 
oH^CSulfonaraide), -gi^^H Sulfonylurea) , °HH.(Imide) , <>>4S<>H13HB 
(Acetoacetate) ^ ^^Wlo lH (Thiocarbamate)^ **7W*\ «iL3. ^ ^ 
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